tion between Slit and Robo to the intracellular regulation
The FCH domain located from aa 11 to 110 in srGAP1 is similar to the FCH domains of srGAP2, srGAP3, C1 of actin polymerization. rhoGAP, cdc15, and Fer ( Figure 1B ). The centrally located rhoGAP domain (aa 483 to 657) in srGAP1 is highly Results similar to rhoGAP domains of srGAP2, srGAP3, and C1 rhoGAP ( Figure 1C ). The SH3 domain (aa 712 to 767) in Identification of srGAPs as Robo Interacting Proteins srGAP1 is similar to those in srGAP2, srGAP3, C1 rho-GAP, and CSK ( Figure 1D ). The overall primary strucThe yeast two-hybrid system was used to search for proteins interacting with the C-terminal region from tures of the srGAP proteins are highly conserved (Figure 1E ). amino acid residues (aa) 1455 to 1657 of rat Robo1. 20 positive clones were isolated from a mouse brain cDNA library, eight of which encoded a novel family of rhoGAP Expression Patterns of srGAPs and Interaction of Endogenous srGAP1 and Robo1 proteins named here as slit-robo (sr) GAPs 1, 2, and 3, corresponding to the human KIAA 1304, KIAA0456, and
We first determined expression patterns of srGAP1 and srGAP2 mRNAs by Northern analysis. Three RNA tran-KIAA0411, respectively (Figure 1) . The srGAPs contain an FCH domain, a rhoGAP domain, and an SH3 domain. scripts of srGAP1 were detected at ‫,0.8ف‬ 5.5, and 3.8 Western analysis with polyclonal antibodies against srGAP1 and srGAP2 were found to be expressed in similar patterns; both were in regions responsive to Slit. srGAP1 protein detected a band of approximately 130 kilodaltons (kDa) ( Figure 2B ). This band was recognized In regions examined so far, the expression patterns of srGAP1 and 2 are very similar to that of Robo1 (Li et al., only by the srGAP1 antibodies, but not by the preimmune sera (data not shown). srGAP1 protein was ex-1999; Yuan et al., 1999) . Of particular interest to neuronal migration, precursor cells from the anterior subventricupressed at high levels in the brain, the lung, and the spleen ( Figure 2B ). The relative expression levels of lar zone (SVZa) of the neonatal forebrain are known to be repelled by Slit (Wu et al., 1999) . Both srGAP1 and srGAP1 protein in different tissues were not identical to those of its mRNAs.
Robo1 were detected in the SVZa (Figures 2D and 2G) . In regions relevant to axon guidance, srGAP1 and 2 were while proteins containing SH3 domains of srGAP1, 2, and 3 interacted with the intracellular region of Robo1, expressed in the olfactory bulb ( Figure 2E To assess the GTPase activating activity of srGAP1 in and SH3 motifs can bring these proteins into complexes mammalian cells, we introduced srGAP1 into HEK cells involving other proteins. In such a scenario, Robo1 and together with the wild-type Rho GTPases. GlutathionesrGAP1 could be coimmunoprecipitated because they S-transferase (GST) fusion proteins were used in a GST share common target proteins, which are present in pull-down assay to detect the levels of active GTPases. mammalian cells, but absent from the yeast nuclei.
The and Cdc42 CA) did not inhibit neuronal migration (FigHu, 1999) , we tested whether Slit could change the levels ures 6C, 6F, and 6H). In fact, they all increased cell of the GTP-bound forms of the endogenous Cdc42, migration. In the cases of RhoA DN and Rac1 CA, migratRac1, and RhoA in these cells ( Figure 5F ). SVZa cells ing cells were still repelled by Slit. By contrast, cells were isolated and treated with Slit for 5 min before lyfrom SVZa explants infected with Cdc42 CA migrated sates were made for GST pull-down assays. Antibodies symmetrically around the circumferences of SVZa exto Cdc42, RhoA, and Rac1 were used to detect the levels plants, indicating that Cdc42 CA specifically inhibited of the endogenous GTPases pulled down by the GST the repulsive effect of Slit ( Figure 6H ). Thus, reversal of fusion proteins. Slit was found to decrease the level of the effect of Slit in reducing Cdc42 activity by Cdc42 the GTP-bound form of Cdc42 in SVZa cells ( Figure 5F , CA blocked cellular responses to Slit. Taken together lanes 3 and 4). These results indicate that Slit could with our biochemical finding that Slit reduced Cdc42 regulate the activity of Cdc42 in primary cells in the activity, these results provide strong evidence supportnervous system, consistent with the results obtained ing a role for Cdc42 in mediating the repulsive response from Robo1-expressing HEK cells.
of SVZa cells to Slit.
In SVZa cells treated with Slit, a modest increase in
To test for a functional role of srGAP1 in SVZa cell the level of active Rac1 was detected ( Figure 5F , lanes migration, we used the srGAP1 mutant srGAP1⌬GAP. 7 and 8), whereas no significant change was observed This mutant was already shown to be defective in its in the level of active RhoA ( Figure 5F, lanes 11 and 12) . GAP activity ( Figure 5B) 
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